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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The subject matter disclosed generally relates to a 
drive roller assembly for a mobile robot. 

2 . Background Information 

There have been developed various mobile robots that 
have a variety of different drive mechanisms to power the • 
robot across a surface. For example, U.S. Patent No. 
5,374,879 issued to Pin et al . , discloses a holonomic 
platform that includes three separate drive roller 
assemblies. Each drive roller assembly includes a pair of 
rollers that are spun by a drive motor. The rollers 
periodically make contact with the ground to exert a 
frictional force that propels the robot across a surface. 

One or more of the three rollers assemblies is 
typically powered to drive the robot in a desired 
direction. The rollers of each roller assembly are coupled 
to the motor by a bracket. The bracket allows passive 
movement of the rollers that are not driven by a motor. 
Unfortunately, the brackets prevent continuous contact 
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between a single roller and the underlying surface of the 
robot. For this reason each roller assembly requires two 
rollers that operate out of phase so that one roller is 
always in contact with the surface. 

Application No, 206,457 filed in the name of Wang et 
al. and assigned to the assignee of this application, 
InTouch Health, Inc. discloses a holonomic platform for a 
remote controlled robot. The platform includes three 
separate roller assemblies. Each roller assembly includes 
a pair of transmission rollers that engage and spin a drive 
ball. Rotation of the drive ball moves the robot across a 
surface. Like the Pin device of the prior art the 
transmission rollers of each subassembly are coupled to a 
motor by a bracket. The bracket allows desirable passive 
movement of the transmission rollers but prevents 
continuous contact between a single roller and the drive 
wheel . 

The rollers operate out of phase so that one of the 
rollers is always in contact with the drive ball. If the 
relative phase of the rollers changes, the movement of the 
robot may develop a wobble. Additionally, the out of phase 
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rotation of the transmission rollers may create undesirable 
impact forces and resultant stresses on the drive ball and 
supporting bearings. The impact forces require usage of a 
relatively hard drive ball. 
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BRIEF SUMMARY OF THE INVENTION 
A drive roller assembly for a robot. The drive roller 
assembly may include a transmission roller that is in 
continuous contact with a drive ball- The transmission 
roller is coupled to a drive mechanism. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figures 1 is an illustration of a robotic system; 
Figure 2 is side view of a robots- 
Figure 3 is a top perspective view of a holonomic 

platform of the robots- 
Figure 4 is a side perspective view of a roller 

assembly of the holonomic platforms- 
Figure 5 is a perspective view of a transmission roller 

of the roller assembly; 

Figure 6 is a cross-sectional view of the transmission 

rollers- 
Figure 7 is a cross-sectional view of the transmission 

rollers- 
Figure 8 is a cross -sectional view of the transmission 

roller in contact with a drive balls- 
Figure 9 is a bottom perspective view showing a 

pedestal assembly of the robot ,- 

Figure 10 is a sectional view showing an actuator of 

the pedestal assembly. 



Atty. Docket No. 157438-0014 
Express Mail Label No. EL696985022US 
662421 



5 



BJY/wrj 



DETAILED DESCRIPTION 
Disclosed is a robot that includes a plurality of 
roller assemblies. Each roller assembly may include a 
transmission roller that is spun by a drive mechanism to 
rotate a drive ball. Rotation of the drive ball propels 
the robot across a surface. The transmission roller is in 
continuous contact with the drive ball. Continuous contact 
between the roller and ball eliminates roller induced 
wobble in the robot movement, reduces impact forces and 
resultant stress within the roller assembly and allows for 
the use of a drive ball that is more compliant than balls 
in the prior art. 

Referring to the drawings more particularly by 
reference numbers, Figure 1 shows a robotic system 10. The 
robotic system 10 includes a robot 12, a base station 14 
and a remote control station 16. The remote control 
station 16 may be coupled to the base station 14 through a 
network 18. By way of example, the network 18 may be 
either a packet switched network such as the Internet, or a 
circuit switched network such has a Public Switched 
Telephone Network (PSTN) or other broadband system. The 
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base station 14 may be coupled to the network 18 by a modem 
20 or other broadband network interface device. 

The remote control station 16 may include a computer 22 
that has a monitor 24, a camera 26, a microphone 28 and a 
speaker 30. The computer 22 may also contain an input 
device 32 such as a joystick or a mouse. The control 
station 16 is typically located in a place that is remote 
from the robot 12. Although only one remote control 
station 16 is shown, the system 10 may include a plurality 
of remote stations. Additionally, although only one robot 
12 is shown, it is to be understood that the system 10 may 
have a plurality of robots 12. In general any number of 
robots 12 may be controlled by any number of remote 
stations 16. For example, one remote station 16 may be 
coupled to a plurality of robots 12, or one robot 12 may be 
coupled to a plurality of remote stations 16. 

The robot 12 includes a movement platform 34 that is 
attached to a robot housing 36. Also attached to the robot 
housing 36 are a camera 38, a monitor 40, a microphone (s) 
42 and a speaker 44. The microphone 42 and speaker 30 may 
create a stereophonic sound. The robot 12 may also have an 
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antenna 45 that is wirelessly coupled to an antenna 46 of 
the base station 14, The system 10 allows a user at the 
remote control station 16 to move the robot 12 through the 
input device 32. The robot camera 38 is coupled to the 
remote monitor 24 so that a user at the remote station 16 
can view a patient. Likewise, the robot monitor 40 is 
coupled to the remote camera 26 so that the patient can 
view the user. The microphones 28 and 42, and speakers 30 
and 44, allow for audible communication between the patient 
and the user. The robot 12 may further have a handle 48 
that can be rotated to a down position to allow someone to 
manually push or pull the robot 12. 

The remote station computer 22 may operate Microsoft OS 
software and WINDOWS XP or other operating systems such as 
LINUX. The remote computer 22 may also operate a video 
driver, a camera driver, an audio driver and a joystick 
driver. The video images may be transmitted and received 
with compression software such as MPEG CODEC. 

Figure 2 shows an embodiment of the robot 12 . The 
robot 12 may include a holonomic platform 50 that is 
attached to a robot housing 52. The holonomic platform 50 
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provides three degrees of freedom to allow the robot 12 to 
move in any direction. 

The robot 12 may have a pedestal assembly 52 that 
supports the camera 38 and the monitor 40. The pedestal 
assembly 52 may have two degrees of freedom so that the 
camera 26 and monitor 24 can be swiveled and pivoted as 
indicated by the arrows . 

As shown in Figure 3 the holonomic platform 50 may 
include three roller assemblies 54 that are mounted to a 
base plate 56. The roller assemblies 54 allow for movement 
in any direction. 

Figure 4 shows an embodiment of a roller assembly 54. 
Each assembly 54 may include a drive ball 58 that is driven 
by a pair of transmission rollers 60. The assembly 54 
includes a retainer ring 62 and a plurality of bushings 64 
that allow the ball 58 to rotate but prevent movement in a 
2 direction. 

The transmission rollers 60 are coupled to a motor 
assembly 66. The motor assembly 66 includes an output 
pulley 68 attached to a motor 70. The output pulley 68 is 
coupled to a pair of ball pulleys 72 by a drive belt 74. 
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The ball pulleys 72 are attached to a transmission bracket 
76. The motor assembly 66 receives output signals from a 
motor control circuit (not shown) that energizes the motor 
and rotates the output pulley 68. 

Rotation of the output pulley 68 rotates the ball 
pulleys 72. Rotation of the ball pulleys 72 cause the 
transmission rollers 60 to rotate and spin the ball 58 
through frictional forces. The transmission rollers 60 are 
in continuous contact with the drive ball 58. Spinning the 
ball 58 moves the robot 12. The bracket 76 allows the 
transmission rollers 60 to freely spin and allow orthogonal 
directional passive movement when one of the other roller 
assemblies 60 is driving and moving the robot 12. 

Figures 5, 6 and 7 show an embodiment of a transmission 
roller 60. Each transmission roller 60 may include a pair 
of addendum rollers 78 attached to a primary roller 80. 
The addendum rollers 78 may be attached to extension plates 
82 of the bracket 76 by pins 84. The extension plates 82 
of the bracket 76 may extend into an inner bore 86 of the 
primary roller 78 and be attached within the roller 78 by 
fasteners 88. The transmission roller 60 may have bearings 
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90 that allows the primary roller 80 to roll while the 
bracket 72 is stationary. 

As shown in Figure 8 the addendum rollers 78 may extend 
beyond an outer surface 92 of the bracket 76 so that the 
rollers 78 are in contact with the drive ball 58. The 
bracket 76 may have a pair of grooves 94 with a radius that 
provides a sufficient clearance between the drive ball 58 
and the bracket outer surface 92. Alternatively, the 
grooves 94 may have a radius so that the addendum rollers 
78 may be placed at or below the outer bracket surface 90 
and still not have interface between the bracket 76 and the 
drive ball 58. 

Referring to Fig. 5, the transmission roller 60 is 
rotated as indicated by the arrows. Either the primary 
roller 80, or one of the addendum rollers 78, is in 
continuous contact with the drive ball (not shown in Fig, 
5) . Consequently, the transmission rollers 60 are in 
continuous contact with the drive ball 58. There are no 
impact forces associated with the out of phase roller 
assemblies of the prior art. There are no phase changing 
wobble issues found with the out of phase roller assemblies 
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of the prior art. Additionally, because of the absence of 
impact forces a more compliant drive ball may be 
incorporated into the robot. 

AS shown in Figure 9, the pedestal assembly 52 may 
include a motor 100 that is coupled to a gear 102 by a belt 
104. The gear 102 is attached to a bushing 106. The 
bushing 106 is attached to an arm 108 that is coupled to 
the camera 38 and monitor 40 by a bracket 110. Activation 
of the motor 100 rotates the gear 102 and causes the camera 
38 and monitor 40 to spin about a spin axis (see also Fig. 
2) as indicated by the arrows 4. The motor 100 provides a 
fourth degree of freedom for the camera 38 and the monitor 
40. 

As shown in Figure 10, the assembly 52 may further 
include a tilf motor 112 within the arm 108 that can cause 
the monitor 40 and camera 38 to pivot about a pivot axis as 
indicated by the arrows 5 (see also Fig. 2) . The pivot 
axis may intersect the spin axis so that the assembly 52 
functions like a neck that can turn the camera 38 side to 
side, and up and down. 
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The tilt motor 112 may rotate a worm 114 that rotates a 
worm gear 116 . Pin 118 is rigidly attached to both the 
worm gear 116 and the bracket 110 so that rotation of the 
gear 116 pivots the camera 38 and the monitor 40. The 
bracket 110 may have a counterweight 120 to counter the 
weight of the camera 38 and monitor 40, The camera 38 may 
also include a zoom feature to provide yet another degree 
of freedom for the operator. The motor 112 provides a 
fifth degree of freedom for the camera 38 and the monitor 
40. Although motors 100 and 110 are shown and described, 
it is to be understood that other actuators could be 
implemented into the robot 12 . 

While certain exemplary embodiments have been described 
and shown in the accompanying drawings, it is to be 
understood that such embodiments are merely illustrative of 
and not restrictive on the broad invention, and that this 
invention not be limited to the specific constructions and 
arrangements shown and described, since various other 
modifications may occur to those ordinarily skilled in the 
art . 
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For example, although two transmission rollers are 
shown and described, it is to be understood that each 
roller assembly may have only one transmission roller. 
Additionally, although each roller assembly is described 
and shown as having a drive ball, it is to be understood 
that the assembly may not have a drive ball, wherein the 
transmission roller (s) is in direct contact with the 
surface . 
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